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CHAPTER I 
INTRODUCTION 
Do the children in the second grade room who have a 
chinning bar in the doorway to work on have greater strength 
in their arms and shoulders than the group across the gall 
that does not have one? To what extent do the giant stride, 
jungle gym, and swings found on one school playground effect 
the growth and development of those second graders in com-
parison to the groups mentionned above? Are the other 
seven year olds, that do not have access to any type of 
apparatus, experiencing activities in play or physical 
education progr~1 that would be comparable in similar devel-
opment of the arms and shoulder g irdle? 
These were the questions that motivated this study in 
.I hope of finding some substantiating facts that would serve 
1! I as criteria for evaluating various activities in the present 
I physical education program, play periods and a special 
prog ram placing emphasis on the use of the arm and shou lder 
muscles. 
Although many text books describe the skills, games, 
and play activities which would be helpful for the secong 
grade child to attain optimum growth and development, the 
ordinary classroom teacher for many reasons such as: a ge, 
disinterest in this area, insufficient training, lack of 
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ability and courage to tackle new material, does not seek 
to apply this source of information. 
Metheny1 has used hand grip tests as a measure of 
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next age level. The seven year old whose growth is continu-[ 
ing slowly and steadily, has abotmding vitality and energy, I 
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vith a drive to rush around, climb, and do daring stunts 
seems to be at the stage of development when various types 
of programs emphasizing the use of the arms and hands 
particularly should be planned. 
I 
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1Metheny, E. "The Present Status of Strength Testing for 
Children of Elementary School and Preschool Age." Research i1 
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PURPOSE 
The purpose of this study is to see what effect, 
if any, two different physical education programs have on 
the development of arm and shoulder strength in second 
grade children. Two groups will be given preliminary tests 
to measure arm strength. Then one group acting as a control 
will carry on its regular activities in the physic al educa-
tion period while the other will serve as an experimental 
group that will participate in a program of selected activi-
ties emphasizing the use of arm and shoulder muscles. A 
rete s t will be given after a six week period using the same 
test items to see if there are any appreciable differences 
in the results of the varied ·· programs. 
The development of arm and shoulder strength will 
be measured for the two sample groups as wholes. Also, 
sex differences will be investigated as measured by these 
tests. 
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SCOPE 
This study is concerned only with the boys and girls 
in six second grade classes. It deals with the effect of 
the regular physical education program as compared with 
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an experimental program oi' skills in relation to the devel- I! 
opment of arm and shoulder strength. 'I 
As a measurement of arm strength the following test 1 
,\ items will be administered to a group of one hundred and 
forty-five boys and girls in the second grades: 
Right and Left Hand Grip 
Modified Pull-ups 
Modified Push-ups 
Throw for Distance 
Twenty-yard Dash 
Age, Height, and Weight data will be used merely as 
evidence to see how nearly the groups happen to be equated 
in these areas at the beginning of the study. 
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CHAP'l1ER II 
REVIEW OF TilE LITERATURE 
The literature reported is pertinent to play activi-
ties, individual skills, strength development, and sex 
differences shown in these areas as related to this study. 
Factors which might possibly influence conclusions and re-
sults in similar studies were carefully noted. 
Espenchade1 points out tha t it is usually considered 
that older, taller, and heavier children are stronger and 
more proficient in performing activit ies -than children not 
having these characteristics . 
Carpenter2 gathered data on one hundred and seventeen 
boys and one hundred girls in the first three grades. The 
data included measures of age, height, weight, right and 
left grip strength, push and pull as ·measured with a 
dynrunometer, the broad jump, and the four pound shot put. 
Carpenter considered t ha t her results indicated the strength 
test norms compared favorably with McCloy ' s 3 Classification 
Index. 
1Espenchade , A. 11 A Motor Performa.nce in Adolescence 
Including the Study of Relationships with Measures of 
Physical Growth and ll'1aturity 11 Child Development Vol.5, 1 940 
2
carpenter,A. 11 Strength Testing in the First Three Grades 11 
Research Quarterly, Vol.l3, No.3, 1942 
3McCloy,C. H. 11 Tests and Measurements in Health and Physi-
cal Education 11 Second Edition, F.S.Crofts & Co. N.Y. l944 
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LaSalle1 suggests that strength be evaluated in the 
lower elementary grades by informal observations while the 
child is at work and play. She also states that formalized 
tests be given at the fifth and sixth grade levels after 
such exercises as sit-up s, push-ups , and pull -ups are pra.c -
ticed carefully and form well learned before using them for 
test events. The practice would insure correct performance 
and build strength of muscles to be tested so that a child 
with normal arm and shoulder girdle strength should be able 
to do between fifteen to twenty-five modified pull-ups and 
twenty-five to thirty push-ups in hand-knee position a t this 
intermediate level. 
McKee2 reported that the "studies reviewed so far, 
indicate that opportunity for concentrated practice,or the 
deprivation of practice or experience are not substitutes 
for the changes that come with grovvth or such practice as 
a child receives incidentally in the course of his every-
day life." 
~IcKee also points out that there is no divergent difference 
in play interes t and activities of boys and g irls up to and 
including the third grade level. Opportunities to develop 
certain basic motor skills must be given to insure proper 
motor development of children in primary grades. 
LLaSalle,Dorothy, "Guidance of Children through Physical 
Education~ A.S.Barnes, 1946 p.l52-154 
2 McKee ,R. 11 A Study o·f the Home and School Background of 
~venty Third Grade Children Exhibiting High and Low Achieve-
ment on Certain Tests of Motor Performance. 11 Master's Thesis 
Boston University, 1948 
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relation of physical growth and maturity to proficiency of 
motor performance of first, second, and third gra.de childre 
the following: 
d 
a. Height and weight increased constantly by li grade leve '1 . 
I b. Boys are taller and heavier than girls a t 
level. 
ea ch grade I 
c. Increased variation from the mean weight noted with 
third grade boys and g irls. 
d. Low correlations between motor performance test 
items and measurement of physical growth indicates 
that other factors or combinations of factors are 
highly significant in determining the proficiency 
of gros s motor performance. 
2 -Goodenough points out that there is a steady increase 
in the reaction time of children between the ages of three 
years and eleven years. 
Jones3 found evidence that with a certain level of 
proficiency of any skill there is evidence of less concen-
tration upon it. 
lseil,L. n'Ihe Relati.onship between Measure of Physical 
Growth and Gross Motor Performance of Primary School Child-
ren11 Doctor's Dissertation, Boston University, 1948 
2Goodenough, F.L. 11 The Development of the Reactive 
Process from Early Childhood to Maturity", Journal of Exper 
imental Psychology, Vol . l8, 1935 p. 431 - 450 
3Jones , T. D. nThe Development of Certain Motor Skills 
and 'Play Activities in Young Children" Ch-lld Development 
IVJ; , onogr~ph:; ·: V-ol;:. :2.9:, ~Teagp~iP-~ College, Columbia University, 
New Y ork, 1939 
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1 J k. 1 . t . el~lns ln as udy comparlng some gross motor achieve-
ments found indications of certain sex differences, the boys 
showing superiority in thro·wing, jumping, and running per-
formance. 
VanDalen 1 s 2 study purported to show to what extent various 
factors influence the frequency and amount of time children 
devote to play. TlJ.e data collected involved the following 
measurements: 
Strength Index 
Physical Fitness Index 
General Motor Capacity 
Motor Quotient 
Mental Age 
Socio-Economic 
Intelligence Quotient 
Chronological Age 
Weight 
Height 
Classification Index 
Status 
Tl1.e frequency and duration of time pevoted to pl ay was based 
on findings of Lehmans3 Play Quiz. This questionnaire wa s 
administered three times during the year( September-Februe.ry-
May) to three hundred and forty-eight boys and the same 
number of girls . VanDalen summarizes the.t for both sexes 
the allocation of time devoted to play correlated higher 
with chronological age and mental ability than Physical 
Fitness Index or l:1lotor Quotient. 
lJenkins ,L. Ivi . "A Comparative Study of Motor Achievements of 
Children Five,Six, and Seven Ye2.rs of Agetr Teachers College, 
Columbia University, New York, 1930 
2vanDalen,D. B. "A Study of Certain F'actors in Their Relation 
to the Play of Children" Research Quarterly,Vol.l8,No.4,1947 
3Lehman,H & Witty,P. 11 Psychology of Play Activities" Pedago-
gical Seminary 33, A.S.Barnes, New York, 1937 
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quoting VanDalen1 :- nThe Strength Index has a h:tgh 
degree of association with physical structure (age, height, 
we ight) since the influence of these factors is the genera.l 
manisfestation of certain basic considerations in a person•s 
ability to develop power. Vihile weight has a correlation 
of .82 with Strength Index for girls, a ge and height have 
a somW\vhat lower associat ion. n 
Jersild2 states:- "Motor achievement represents the 
interrelation of many factors, among the more obvious 
being strength, speed, size, and anatomical build. 11 
Jones3 points out that the level of performance is a 
function of increase of maturity as distinguished from 
experience or pr a ctice alone. Jersild4 gave the grip test 
to a control and practice group of children four to six 
years of age over an eleven week period. The improvement 
that was shown was lost after a three month period when 
neither group practice d the te s t. Metheny5 concluded in a 
study of grip strength of children three to six years of age 
that the boys showed closer relationship bf grip strength 
I' and weight than between strength and height. For the irls 
II 
II 
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the reverse appears true, height was more closely related 
with strength than weight . Brekenridge 6 made the sta t ement:-t 
11 The importance of muscle activity is it i mproves genera l I! 
health, endurance, strength and accuracy, all of which are 
related to motor development. 11 
y-----------------------Op.Cit. 
2Jersild,A.T. nQ.hi ld 
3 Jones , 'I'-Op. Cit. 
4 Ibid. 
Psychology" Prentice Hall, Phil.,l947 
I 
1 
5op .Cit 
J
1 6Breckenridg e & Vincent, :tvr .s. "Child Growth and Devel_212ment 11 
w . B.Saunders~Philadelphia ,. 1943 
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CHAP TER III 
PROCEDURE 
Source of Data for the Btu.dv 
The preliminary step wa's to seek the cooperation of 
the school administrators and classroom teachers of six 
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CHAPTER III 
PROCEDURE 
Source of Data for the Btudy 
'Ihe preliminary· step wa's to seek the cooperation of 
the school administrators and classroom teachers of six 
second grades in order to conduct this study. Classes were 
selected from four schools that were located in various 
parts of the city to get a more representative sampling of 
the population which has a high percent of foreign born 
parents, characteristic of an i ndustrial area. 
School A and D are part of the public school system 
with a daily fifteen minute recess or play period and a 
weekly thirty minute physical education period conducted 
by a specially trained teacher. School B and C are labor-
atory schools of a teacher's colle ge, which have a d aily 
phys ical education period of twenty-f ive minutes taught by 
the cla.ssro om teachers. A supervisor of phys ical education 
is available as a consultant and observes classes frequently. 
All groups agreed to allot twenty-five minutes daily 
for supervised pl a.y or the physical education period. The 
classroom te a chers of three group s would conduct the regular 
activities as usual during the daily play period and keep a 
record of t hem on a six weel{ p l a n sheet . These were desig-
nated as the Control groups. 
I A tea ching schedule and list of skills, games, a.nd 
\I ~- -=-j=-=--o--==-=-~=-- -=== - -=~---= -·,..,-_ === 
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!' a teaching program for a six week period to be conducted ~~ 
by the writer with the other three classes recognized as 1 
the Experimental groups. I 
The Sample groups were set up as follows: 
Control Groups Experimental Groups 
School A -11 boys 6 girls School B -15 boys 11 girls 
School B -12 boys 10 girls School c -12 boys 12 girls 
School c -13 bOi[S 9 girls School D -16 bo;y:s 9 girls 
36 boys 25 girls 43 boys 32 girls 
Number of subjects in the Control group totaled sixty-one; 
and the Experimental group seventy-five. I 
Procedure for Testing II 
1. Test score sheets and directions for filling i n, along 
!I 
with testing schedules were given to t h e classroom teacher ·i 
a week previous to the day of the preliminary test. (See l1 
Appendix) I 
2.Test items to be used had to be adapted to available 
indoor facilities due to the season of the year when the 
data was being collected . (Iv'ia.rch-April) 
II 
clas l 
Push-. 
3. Prelimi nary trial te sts were a dministered to one 
for reliability of the items to be used. The Modified 
up s done from a knee-hand position seemed unreliable for 
uniform performance and the explanations too difficult for I 
the children at this age level to grasp. The final form 
1
/ 
used was in a raised or slanted prone position with the hand~ 
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I, 
placed on two kindergarten cha irs (10 11 -12 11 high) and the 
subject's feet against the b aseboard of the wa.ll. 
Due to the limited s pace indoors for the throwing 
event it was necessary to select a ball that would not be 
thrown more than sixty feet . A b a sketball was too unwieldy 
and heavy for seven year olds to use an overhand action. 
A volleyball proved more satisfactory so was decided u p on 
for the test. 
Althou~~ a greater distance gives better reliability 
for run n ing , twenty yards was tlle best distance we c ould 
use in the corridors and halls that were available in which 
to p erform this test. 
All subjects were weighed and measured just before 
the first testing period. Two days were required for each 
group to comp lete the five test items, as only one subject 
could be tested at a time and there was only one pe rson 
administering the tests with the assistance of the c~assroom 
teacher who helped to record the scores. 
Push-up, Pull-up s and the Hand Grip tests were given 
in the classroom. Four group s traveled to another building 
for t he 'fwenty yard Dash and Volleyball Throw, while the 
other two classes used their own corridors, basement, and 
auditorium-~mmasium. A portable and adjustable chinning 
bar was designed and c onstructed to order. 
li Eavh group participated in its own type of physical : 
I! education progr am for six weeks, t hen retested in previous ite~s. 
r-'--~~- ~~-~-~----- ----,-~~-~~--~~~~~ ~~-- ---~~--
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PROCEDURE FOR ADhiiNISTI::RING TES T ITEMS 
1. Modif i ed Pull-ups 
A. Equipment required 
(1) Adjustable horizontal b ar 
( 2 ) Mat 
B. Verbal instructions 
(1) "Grasp bar, shoulder width apart, fingers 
facing forward.u 
(2) "Hang down under bar, feet ahead, on floor 
u nder bent knee s. Keep body in straight 
line from s h oulders to knees . 11 
( 3) uPull body up to bar until chest touche s, 
then lower unti l arms are strai~ht again , 
Continue as many times as poss ible. 11 
c. Personnel Utilized in AQ~inis tering Te st 
(1) One Tester 
D. Manner of Scoring 
(1) Nu~ber of Pull-up s successfully comple t ed 
E . Special Consideration in Administering Item 
(1) Be sure that testee is in correct position 
( 2 ) Height of bar should come to l ower end of 
sternum. 
2. Twenty Yard Dash 
A. Equipment required 
(1) Flat surface measured for appropiate dis-
t ance--20 yards 
( 2 ) Stop watch with s econd hand sweep 
=~== ~-=-= ====== -----l~----- =----c= 
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I• ,, ~. Twenty Yard Dash (continued ) 
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B. Verba l Instructions 
(1 ) "You are to run as fast as you can from 
this line past the finish line. 11 Both 
lines indica ted by the tester . 
(2) 11 I 'l l say , ' Ready ' -- ' Go t Start on the work 
' Go ' • 
c. Personnel Utilized in Administering Test 
{1 ) Starter 
(2) Timer 
D. Manner of Scoring 
(1 ) Seconds and tenths of seconds 
E. Special Considerat i on in Administering Item 
tl) Te s tee may use crouch or standing start . 
F . Spe cial Cautions in Administering Item 
(1) Testee must be encouraged to Run past finish 
line. 
(2) Be sure testee is not wearing unusual type 
of fo otwe ar or extra heavy clothing . 
3 . Iv!odified Push-up s 
\I 
I! 
IJ I· 
I' ii 
__ jl__ --
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A. Equipment required 
(1) Two kindergarten chairs, 10 11 -12 11 high placed 
on a mat, seats facing 
B. Verbal Instructions 
( 1) "Plac e B. hand on each cha ir and feet against 
the wall. it 
( 2) ''Keep your head , back, and knees in a stnaig...ht J 
line.!! 
(3) nNow bend your elbows out and touch your chin 
to the chairs- - Push u p again kee ping body 
===· ~ stifi'=t=-= -=-==- ·--==== 
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3. Mod ified Push-ups (continued ) 
(4) 11 See how many times you can do this." 
c. Personnel Utilized in Administ ering Test 
(1) One tester 
D. Manner of Scoring 
(1) NUlnber of times the testee successfully 
completes Push-up s in correct form 
E . Special Considerations in Administ ering Item 
(1) Check position of hands,correct befor e testing 
(2) Head sho, ld not bend forward or knees bend 
(3) Adjust dis tance of chairs from wall for 
test.ee ' s height. 
' 4. Volleyball Tb.row for Distance 
A. Equipment 
(1) Fifty foot measuring tape 
( 2) Flat surface aree.--60 feet in length 
( 3) Balls--two volleyballs 
B. Verbal Instruction 
(1) 11 'lbrow the ball as fa.r as you can from behind 
this line in this manner." Demonstrate 
overhand throw. 
C. Personnel Utilized in Ad.rninistering r.rest 
(1) 'lwo testers--one guides testees 
( 2) Other marks place ball l ands, measures 
distance and classroom tea cher revords 
score. 
15 
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D. Manner of Scoring 
(1 ) Three throws 
( 2 ) Each throw measured from line to p ls.ce where 
ba.ll l e.nds. 
(3 ) Best throw is r ecorded. 
E . Special Cautions to Testee 
( l) 11 Do not step beyond this throwing line." 
5. Hand Grip 
A. Equipment 
( l ) ~Jnamometer (measures in po~nds) 
B. Verbal Instructions 
(1) "Squeeze thi.s as hard as you can in one try. 11 
rrNow do the same with the other hand.n 
c. Personnel Utilized i.n Admini.steri.ng Test 
(1 ) One tester who reads instrument 
( 2 ) Recorder 
D. Manner of Scoring 
(1 ) One tria l with each hand. 
( 2 ) Score t o nearest even pound for right and 
left hand. 
( 3 ) Use sum t o tal of ri.g_ht and l eft grip . 
E . Special Cautions t o Tester 
{1) Pl a ce Dynamometer in testee ' s hand for o ptimu~ 
use. 
( 2 ) Have pointer away from palm. 
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CHAPTER IV 
PRESE NTATI ON AND ANALYSI S OF DA'I1A FOR FIV:G PERFORivlANCE E VEWPS 
Significance of Data 
The significance of the difference of the means is 
as follows: when the difference (D) in the means (M) is 
three times the standard error (SE), the difference will 
be judged significant . A critical r atio (CR) of 3.0 will 
be considered indicative of a true difference. This is 
the l jb level. 
Summary of the Data* 
'Ihe statistical treatment of the data for five 
performance t ests of the Control and Experimental group 
I 
is shown in Table I and II, (page s 18 , 19). Sex differences I 
in the mean performance of the five events are depicted 
in Tabl e III and IV, ( Pages 20, 21 ). A compar ison of the 
mean gain differenc e s of t he t wo groups is shown in Table V, 
(page 2la). 
-.~ Tb.e re cord of raw scores for all subjects are included 
in t he Appendi x. 
I 
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TABLE I 
II 
II 
RELIABILITY OF THE DIFFERENCE OF THE MEANS OF TES T-RETEST SCORE 
OF FIVE PERFOm!lANCE EVENTS FOR EXPERDf!ENTAL GROUP AFTER SIX 
I WE~KS PARTICIPATION IN A SPECIAL PHYSICAL EDUCATION PROGRAM 
I 
I 
I 
,. 
I 
I 
il 
I 
II 
II 
Event Test Mean s. D. 
I 8.22 2.48 
PULL-UPS 
II 11.91 3.62 
I 4.40 3 .55 
PUSH-UPS 
II 5.56 4.37 
I 22.00 4.61 
THROWS 
II 21.90 4.66 
I 5.58 1.05 
20 yd . DASH 
II 5.03 1.11 
I 57.58 5 . 19 
HAND GRIP 
II 57.42 5.40 
.286 
.418 
. 409 
.504 
.532 
. 538 
.121 
.128 
.599 
.623 
D 
m 
3.69 
1.16 
-.10 
. 55 
-.16 
S.E. 
D 
C.R. 
.506 7.29 
.649 1.78 
.743 .134 
.175 3.14 
.864 .185 
The Experimental group statistically showed indic ations 
of true gain in the performance results of the Modified 
Pull-ups ( CR 7.29) and the Twenty Yard Dash (CR 3.14). The 
critica l ratio of t he Push-ups (1.78), Throws (.134), and 
Hand Grip (.185) showed no significant gains . 
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TABLE II 
RELI ABILITY OF 'HIE DIFFERENCE OF THE NillANS OF TES T-RETEST 
SCORES OF FIVE PERFOIDAANCE EVENTS FOR CONTROL GROUP AFTER 
SIX VffiEKS PARTICIPATION I N REGULAR PHYSICAL. EDUCATI ON PROGRAM 
Event Test Mean 
PULL-UPS 
PUSH-UPS 
THROWS 
I 8 .13 
II 11.20 
I 4 . 39 
II 5 . 51. 
I 19.76 
II 20 . 89 
I 4 . 77 
20 yd.DASH 
II 4 . 63 
HAND GRIP 
I 56 . 53 
II 57 . 34 
S.D. 
3.42 
4.11 
3 . 26 
3 . 96 
4 . 39 
4.47 
1.13 
. 948 
4 . 03 
Q E 
w • •m 
.433 
. 522 
. 413 
.501 
. 556 
. 565 
. 143 
.120 
. 516 
. 519 
3.07 
1.12 
1.13 
.14 
.81 
C.R. 
. 678 4.52 
. 649 1.73 
. 792 1.42 
.189 . 740 
.732 1.10 
indication 6fc improvement o f performance because the nearer 
a person reaches h is physiological limit, the l ess gain 
the r e can be . 
20 
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I TABLE III 
II RELIABILI 'l'Y OF THE DIFFERENCE OF THE :NIEANS OF TEST-RETEST 
TI-IE ,I ! 
I SCORES OF FIV~ PERF'ORMANCE EVENTS OF THE BOYS AND GIRLS IN EXPERIIV!ENTAL GROUP AFTER SIX WEEKS PARTICIPATION IN A SPECIAL 
PHYSICAL EDUCATION PROGRAM: 
Event Test Mean S.D. S.E. Dm S E C. R. m • • D 
PULL-UPS 
I 8.34 2.76 .420 
Boys 3 . 32 .699 4.74 
II 11.66 3.67 .559 
I 8.06 2.47 .436 
Girls 4.19 .762 5.49 
II 12.25 3.54 .625 
PUSH-UPS 
I 5 .03 2.75 . 419 
Boys .96 .597 1.60 
II 5.99 2.79 .425 
I 3.25 2 .56 .543 
Girls 1.94 .793 2.44 
II 5.19 3.68 .651 
THROYiiS II I 
I 26.67 3 .88 .592 I Boys -.59 .903 . 653 I II 26.08 4 .47 .682 
I I 15.85 2 . 69 . 476 
Girls .43 .637 .675 I 
I II 16.28 2.40 .424 
2oxd . DASH I 
I 4.4 1.00 .152 I 
·I 
Boys .20 .195 1.03 
II 4.2 .807 .123 
I I 4.9 1.28 .226 
Girls .3 .319 .940 
II 4.6 1.28 .2 26 
HAND GRI P 
I 60.01 4.91 .749 
Boys -.15 1.036 .144 
II 59.86 4.70 .717 
I 54.37 4.92 .870 
Girls -.75 1.27 .590 
II 53.62 5.24 .927 
TABLE IV II II 
I 
II RELIABILI'l'Y OF I'IIE DIFFERENCE OF THE MEANS OF TES T-RETES T 
!i SCORES OF FIVE PERF'ORMANCE EVENTS OF THE BOYS AND GIRLS I N THE 
II CONTROL GROUP AFTBR SIX WEEKS PARTICIPATION IN A REGULAR 
I PHYSICAL EDUCATION PROGRAM 
j! 
I! Event 
I, PULL-UPS 
Boys 
Girls 
PUSH- UPS 
Boy s 
Girls 
THROWS 
Boys 
Girls 
Test Mean 
I 7.12 
II 11.11 
I '7.68 
II 11.34 
I 
II 6.28 
J 3.14 
II 4 .38 
I 23.94 
II 
I 
II 
24.58 
15. 66 
1'7.14 
20yd. DASH 
ll 
I 
Boys 
I Girls 
II HAND GRIP 
!I 
I 
II 
1: 
It 
1\ 
Boys 
Girls 
I 
II 
I 
II 
4.5 
4.4 
4.6 
60.08 
II 59.5·3 
I 51.80 
II 54.50 
S.D. 
2.49 
4.01 
2.09 
3.45 
3.55 
3 .64 
3.1'7 
3. 19 
2 .05 
2 .66 
.883 
.86'7 
1.2'7 
1.01 
3 .58 
2.36 
3 . 33 
4 .44 
S. E. 
m 
.415 
.668 
.418 
.690 
.591 
. 653 
.514 
.'728 
.528 
.531 
. 410 
.532 
.14'7 
.144 
.254 
. 202 
.596 
. 393 
.665 
.888 
C.R. 
3.99 .'786 5.0'7 
. 806 4.54 
. 91 . 880 ' 1.03 
1.24 .891 1. 3'7 
. 64 .'748 . 855 
1.48 .6'7 2 2 . 20 
.1 .205 .487 
.3 .325 .923 
-.55 .'714 .770 
2.60 1.108 2 .35 
21 
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TABLE V 
RELIABILITY OF THE DIFFERENCE OF Tilli MEAN GAI NS FOR THE 
EXPERTMENTAL AND CONTROL GROUP 
/. 
----jr-
11 
II 
.I 
I 
i 
I 
ji 
I 
\ 
TABLE III 
The boys and girls in the Experimental group showed 
a true gain in performance of the Pull-ups as presented 
by statistical evidence: the reliability of the mean 
difference of the test-retest scores for the boys was 4.74 
and the girls was 5.49. The difference of the means for 
the other events does not show statistical reliability at 
the 1% level. 
TABLE IV 
I 
I 
I 
I, 
I 
A significant gain in the performance of the Pull-ups 
was shown by both the boys (CR 5.07) and the girls (CR 4.54) r1 
of the Control group. Although the means of the test- II 
retest scores show some gain for both boys and girls in the I 
I 
Push-ups, _ Throws, Twenty yard Dash, and for the girls in 1\ 
Hand Grip, the difference is not great enough to be reliable ll 
II statistically. 1 
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'I A Further Analysis or Table III and Table IV for a Comparison or the Boys' Mean Performance in the Control 
and Experimental Groups and a Comparison of the Girls' 
Mean Performance in the Control and Experimental Groups. 
Modified Pull-ups: The boys in the Experimental group per-
rormed better in the preliminary test 
and retest although parallel growth 
seemed to take place by both groups. 
The girls in the Experimental group 
were superior to the girls in the 
Control group, and excelled the boys 
of both groups in the retest mean score. 
Modified Push-ups: Parallel growth is shown by the boys, 
with the Control group slightly su~erior 
to the Experimental group. The girls in 
the Experimental group showed a better 
mean performance than the Control group. 
Volleyball Throw: The Experimental group boys had a higher 
mean perrormance score than the Control 
group boys in the initial test but 
showed no gain in the retest while the 
Control gnoup showed improvement. The 
Control group girls were better and 
showed greater gain than the Experimental 
groFp girls. 
I 
I 
Twenty Yard Dash: Boys in the Experimental group ran r aster , 
I 
than the Control group boys. The stand- \1 
ard deviation indicated a narrow range. j 
- - - -=-==--- -=- -= -
il 
II 
II 
II 
I 
--=--41 
I 
I 
II 
Comparison of the Boys' and a Comparison of the Gi r l s' 
Mean Performances in the Experimental and Control Groups 
(continued) 
Twenty Yard Dash: ( continued) The girls had identical mean 
scores and were slower than the boys in 
either group . 
Hand Gr i p: The boys of the two groups showed very 
s l ight difference in Hand Grip strength in 
the first trial and both indicated insigni-
ficant losses in the retests •. Girls perform-
ance denoted about equal strength at the 
retest but the Experimental group had 
decreased .75 in differences of their mean 
score while the Control group girls showed 
an increase of 2.60 in mean differences . 
A General Summary of Sex Differences _Bas ed on the Mean 
Performance of Five Events by the Control and Exnerbnenta l 
Brauns 
1. The Boys definitely excell ed in the Volleyball Throw for 
Distance. 
2o The Boys were slie:htly super ior tog irls in !=1erformance of 
t he Modified Push-ups and the Twenty Yarcl De.sh. 
3. The Boys'mean scores averaged around six pounds higher 
·I than t h e Girls 1 mean scores for the Ha.nd Grip test . 
i 4. ~he Girls performance was superior to the Boys in the 
I 
1' Pull-ups. 
II 
,, 
II II II 
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I 
I THE EXPERIMENTAL GROUP 1 S PBY.SICi"L EDUCATION PRO GRAM OF 
·I II ACTIVITIES EMPHAS IZING 'FfiE USE OF THE ARMS i·.ND SHOULDERS 
li 
•I 
I 
I 
I' 
II 
I! 
1: 
lj 
I 
I 
l. 
2. 
3. 
Lt 
..• 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
WEEK OF IiLAR CH 6---10 
Cre.b Walk 
Hand tug-of-war 
Frog §tand 
Bounce Balls-10 times each hand 
Whee lbarrow 
Swan (5 time s) 
vm:L!;K OF Mil..RCH 13---17 
Jump : and Reach 
Bounce Ball-20 times each hand 
Rhy thmic Activities 
a. Skil.ng c. Skating 
b. Sk i Jumpin g d. Pulling Sleds 
Dodgeball 
Couple Relays-running 
WEE.'K OF NlARCE 20---24 
Seal Wal k 
Jump Rope (10 times) 
Rhytbraic Activities 
a. Bounce Balls c. Running 
b. JUlllp Rope d. Arm Swinging 
Hand Wrestle 
H _,_\unan Fly 
Review l, 2 
Review l, 2, 3 
Review l, 3 , 4 
Review 2, 4, 5 
Review 5, 6 
Review l, 3, 7 
Review 6 
Review 2, 5, 7 
Review 4, 6, 7 
Review 12 
Review 12, 6 
Rev iew 12, 15 
25 
WEEK OF MARCH 27·---31 
17. Coffee Grinder Review 15, 13 
18. Thru the Stick Review 17, 16 
19. Stick Wrestle 
20. Rhythmic Activities 
a . Swimming Crawl c. Paddling 
b. Backstroke d. Rowing 
21. Somersaults-forward & b ackward 
22. Stride Pull-up s 
23. Shuffleboard 
24. Merry-go-round 
~~BK OF APRIL 3---7 
25 . Club Guard 
26. Mule Kick 
27. Chinese Get-up 
28. Newcomb (modified) 
29. Indian Wrestle 
WEEK OF APHIL 10---14 
30. Human Rocl{er 
31. Ro cking Horse 
32. Hand Stand with Support 
Review 5, 18, 19 
Review 22 
Review _3, 4, 5 
Review l, 6, 22, 24 
Review 26, 18 
Review ll 
Review 19 
Review 29 
Review 3, 24 
Review 1, 2, 3, 12, 
5, 18, 30, 31,26,16 I 
I 
'I 
j 
I] 
26 
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ACTI VI TIES CARRI ED 01 BY THE CONTROL GROUPS IN 
THE REGULAR PHYSICAL EDUCA'J.1ION PRO GRA1'V1 
W~EK OF MARCH 6---10 
1. Sk ill game--Tos s eraser in numbered circles 
2. Cir cle To ss 
i 
I 3. Ball Toss 
I 4 . Eraser tos s in basket 
I 
li 
5 . Dancing 
6. Free Play 
V'v'EEK OF 1>/J.ARCH 13---1 '7 
II 
·ii 
I 
7. Trick Bar Stunts 
'I 
I! 
I! 
8 . Free Play 
9. Folk Dance-Dani sh Clap Dance 
10. High Jurnp; Stretching Exercises 
WEEK OF NlliRCH 20---24 
11. Era.ser Pl ay 
1 2. Folk Dancing- ui Se e You 11 
13. Marching 
14. Free Pl ay 
15. Running Games; Skipping relays 
WEEK OF MARCH 27 ---31 1. 
16. Ball Tos s 
17. Free Play 
1 8 . Dog and Bone 
19. Trick Bar Stunts 
I 
I J WEEK OF lVIARCH 2? ---31 (continued ) 
1
1 20. Circle Ball 
21 . Folk Dances: 11 I See You '' 
22 . Singing Games -"Betty Had an Elephant 11 
WERX OF APR IL 3---7 
23. Eree Play 
24. Hopscotch--(eraser ) 
25. Basket 'l'oss 
26. Guessing Game 
2? . Folk Dance : Dutch Coup l es 
Hansel and Gretel 
WEE1\: OF APRIL 10---14 
28. Dodgeball 
29 . Donkey's Tai l 
30. Wonder Ball 
31 . Call Ball 
32 . Green Grass 
-: ~ ._; 
33 . Free play 
34 . Trick Bar Stunts 
T 
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CHAP TER VI 
SUMMARY .AND CONCLUSIONS 
S U1'11IfJARY: 
The activities taught and supervised by the 
classroom teachers of three second grades during t heir· 
daily pl8.y period served as a regular physical educat ion 
pPogram set-up foP a Control Group. A special physical 
education program comprised of individual skills, stunts, 
games, and rhythms emphasizing the use of the arms and 
shoulders in various capacities, were taught by the 
¥~iter who worked with three other second grades selected 
as an Experimental group . Both group s alloted twenty-five , 
minutes daily to t he physical education program and 
carried on this experiment for a six week period. 
One hundred and thirty-six boys and girls of the 
six second grades were measured for arm and sh oulde r 
strength by performing Modified Pull- ups, Ivi:odified Push-ups·•, 
Volleyball Throw for Distance, Right and Left Hand Grip, 
and a Tvv-enty-Yard Dash. These test items were adminis-
tered previous to the six week experiment program of 
physical education activities and at the completion of it. 
The purp ose of this study was to ascertain what 
effects, if any, the two different physical education 
progrs.ms had on the development of arm and shoulder 
strength. Sex differences of lJerformance were considered. 
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CONCLUSIONS: 
1 . According to the s t atistical treatment of the 
data in this study there is very l ittle evidence that the 
two different physical education programs had any reliable 
effects on the development of arm and shoulder strength 
as measured by Niodified Fu l l - ups, Modified Push-ups, Volley-
ball Throw for Distance, Twenty-yard Dash, and Hand Gr•ip. 
2 . In practical analysis of the study the Experimental 
group be came proficient in many new skil l s taught in the 
special physical education program which invo l ved factors 
that would probably have been measured better in gross 
motor performance or areas other than just arm and shoulder 
strength. 
3 . The study served as a motivation to the classroom 
teachers because the writer observed the ac t ivities of 
the experiment program were being continued later in the 
ye8_r. (Other teachers also tried these activities as a 
result of their observations and interest .) 
4 . It is to be concluded that the new learning 
iences and the method of measuring self-improvement 
achievement by objective tests ke p t the individual pupil's 
interest at a high level throughout the testing periods 
and the six week program. 
5. A longer lapse in time between test periods as well 
as extending the program of activities for a greater number 
of weeks would undoubtedl y show more significant results. 
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6. To wha t extent arm and shoulder strength develops 
through daily activi ties and free pl ay , regardless of 
p rescribed practice in specific motor skills, depends on 
numerous variable factors of what the child does outside 
of school hours, and his nutri tional status, and family 
relat i onship. 
7. The collected data will be of value to those who 
took part in this study by interpreting their class and 
individual accomplishment in anticipat i on of taking more 
measurements another year. 
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CHAPTER VII 
SUGGESTIONS FOR FURTHER STUDY 
As an outgrowth of this study the following problems are 
suggested: 
1. Continue study of same subjects at the third grade 
level aruainistering the test e vents out-of-doors in Septem-
ber, indoors in February, and a third time out-of-doors in 
May. 
2. Use a different time pattern and program with six 
second gr ade groups such a s: 
I 
a .• Twelve week time pattern- test previous to a j 
set program, retest at the end of the sixth I 
'I week, and a third time at the end of the irvwelfth If 
I 
'I week . 1
1 
b. Control Program-consists of teaching and practic- 11 
ing the skills involved in the test items for 
six weeks; carry on re gular progr a.m l a st six weeks lt 
'I 
Ill c. Experimental Program-the s ame as in this study 
plus teach ing the test items over a twelve week 
period. 
3. Study the performance results of those that use 
specific piece s of playground apparatus. 
32 
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Table I 
I RAW SCORES OF TESTS I AND II MEASURING ARM AND 
I I SHOULDER STREN GTH 
jl SCHOOL SYSTEM A: CONTROL GROUP Dash 
!Name Age Wt. Ht. Pu11ups 20 Yds Pushups · Throw Grip 
~oys 
59i I lL.B. 8-5 50 14 11 4.8 4.2 8 9 23'8 25'8 58 68 
7-7 53 48 5 10 4.6 4.2 21'9 25'8 64 64 ( .R. 9 7 
49 4.4 4.6 8 8 24'8 20 56 5~ 1 \G. J • 7-3 51 7 12 
7-11 59 50 4 10 4.2 4.2 10 10 36'4 30'7 10 10 I 
1
C.K. 
I 
I 7-4 55 50i 13 10 4.8 5· 1 19'3 58 52 1 e.K. 0 20 
!J •. s. 7-0 42 44~ 4 4 5.2 4.8 6 8 16 20 40 42 1 
f.vw. 7-4 6o 49 2 6 5 5 5 I) 18 18~ 6o 62 
6 24'9 23'6 64 1 IIG.V .. 7-11 59 51 12 12. 4.4 4.4 8 62 
R.H. 7-11 66 52 8 14 5 4.8 1 3 18 11124 110 65 6o I 
58! 51i 8 4.6 4.4 19'3 20'6 R.B. 7-9 10 0 2 58 6o I 
I 
1 . .r. 
I 
7-11 62i 49~ 13 19 4.8 5.0 6 4 2Q ~ ~:, 21 '5 62 58 
I 
~irls 
,l .A. 7-1 76 50 5 9 5.0 5.4 0 1 12 1 2 13'5 46 50 
7-4 60.1. 50t 7 7 5.0 5.0 1 13'2 46 6o lB .D .. 0 15 
II 
2. 
7-4 66 53 12 8 5.2 4.6 0 0 16'9 18'7 48 50 lB.D. I. 
l .~· . 7-5 62 48 8 2 6.0 5.2 0 0 12'7 11 1 6 38 4o I 
I! 
r·L· 7-7 58i 49i 11 10 5.2 5.6 3 0 8'4 7'8 40 44 II II 
r·R· 7-4 54 49t 
10 8 4.4 4.8 7 5 14'2 17 16 58 6o 'i 
I II 38 
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Table II 
!I 
RAW SCORES OF TESTS I .A ND II MEASURING .ARM .AND li 
SHOULDER STRENGTH li 
II II SCHOOL SYSTEM B: CONTROL GROUP 
Grip I! 
I Dash 
I' Name Age Wt. Ht. Pull ups 20 Yds Pushups Throw 
I 
1
1
R.B. 8-1 68 53 8 7 4.4 4.2 2 3 29'3 37 ~ ~0 74 1 
7-8 43 45 4.6 4.0 ' '.A.B .. 5 17 4 14 15'9 19' 9 48 58 11 
I! 8-1 48 48 10 8 4.4 5.0 9 9 29'3 31'4 62 66 11 1.J.F. 
M.H .. 7-11 70 52 2 6 5.0 4.4 1 7 25'9 21'~ 66 66 1 
\:B .. I-1. 
I 
7-7 47 47 16 23 4.2 4 •. 6 7 12 28'2 31'2 42 50 I 
I 8-6 59 5li 4 6 4.2 4.8 4 24'5 27'4 68 
II 
!,A.M. 3 70 '1 
1
1E.N. 
I 
7-10 52 48 l(D 12 5.0 4.2 8 7 32'9 31'4 68 66 1 
1R.o. 7-8 82 56 0 4 4.0 4.2 0 0 21 ' 22 f 3 62 6 8 11 
1: 
.R •. P. 
I 
7-11 48 49 9 10 4.6 4.0 6 6 28'4 28'9 64 66 1\ 
1R.McC.8-6 51 45i 10 23 4.2 4.2 12 12 30 '8 32 '8 48 56 i ,I 
I 
l~ c.s. 7-7 45 48 8 8 5.0 5.2 2 2 13 11'1 36 44 
I . I~M.W . 9-1 55 50 7 12 5.4 5.4 2 5 12 f 6 14' 3 52 53 11 ! I 
I' I 
I:Girls II 
r B.B. 7-0 53! 49 6 10 4.8 5.0 3 3 16 19 18'9 6o 54 11 I 
IP.B. 7-5 58 50 14 25 4.8 4.6 4 4 . 21 '6 24' 2 6o 64 \' 
It 
22 '7 30 '7 58 62 11 I·H.c .. 8-3 76 52 12 10 5.0 4.8 2 4 
I 7-4 42 43 8 8 5.4 5.0 14' 9 14' o 36 42 I •:r .D .. 3 3 
IL.E. 7-8 66 51 10 11 6.o 5.0 4 2 
. II 
12 f 0 12 f 7 74 74 1' 
,I 
II 54 56 ,' jD.F. 7'-9 58 50 10 8 5.2 4.2 5 2 13'5 17'1 
:·S.M. 8-11 56 51 15 13 5.0 4.0 0 0 18 18 23 12 6o 66~': 
I ~-=-=-c """"'-=-==-4~ 
II 
1 39 
II 
===c '1-= ·=-=====-=========~==c-=======~====!F~ 
it 
SCHOOL SYSTEM B: CONTROL GROUP (continued) 
Girls 
I Dash 
iN arne Age Wt. Ht. 
II K.M. 7-5 40 44 
Pull ups 20 Yds· Pushups 
10 10 4.4 4.2 7 6 
li E.P. 7-7 47 47 10 12 4.6 4.4 5 7 
'.T.P. 7-7 53 50 8 12 6.4 4.8 3 3 
Throw 
11'6 13'5 
13'8 17'7 
12'5 18'7 
II 
I, 
Ill Grip 
42 42 1 
52 56 
52 68 , 
jl 
:I 
II 
II 
II 
II 
I 
II 
I 
~----­
·- -- -
I 40 
I 
I 
I 
11 
" 
Table III 
IJ I 
1/ RAW SCORES OF TESTS I AND II MEASURI NG ARM AND I' 
1: 
SHOULDER STRENGTH ,, 
II SCHOOL SYSTEM C: · CONTROL GROUP I Dash 
Jj Name .Age Wt. Ht. Pull ups 20 Yds Pushups Throw Grip I 
II Boys I 
I· 
,A.A. 8-1 57~ 49i- 9 17 5.0 3.8 7 6 27'3 22,f8 70 54 
I 66~ 6 5.6 R.E .. 7-11 49 2 5.0 0 1 23'8 21'6 62 58 
i 
i G •. K. 7-1 51 49 4 11 4.2 5.0 4 4 17'2 19'5 64 62 
IL.L. 7-6 50 50 8 9 4.0 4.0 3 3 24'3 26'2 6o 48 
j 7-7 64~ 50 4 13 4.4 4.4 3 3 28'4 29'9 66 64 1: :J.L. I 
II D.M. 7-3 54~ 49 8 25 4.4 4.6 6 7 15'9 19 10 62 1 
58~ 48 4.4 2 25'2 27' 6o 58 1 '! M.P. 7-0 3 7 5.0 1 
IE.R. 7-2 50 48 6 8 4.4 4.6 3 10 24'7 23'3 6o 54 
j: M.s. 8-9 95 50! 5 6 5.2 5.0 3 0 24'6 28'9 68 68 
li A.s. 7-5 51~ 48 7 13 4.0 4.4 16 12 24'3 22'4 62 52 
II B.s. 7-6 48~ 48~ 7 22 4.4 4.4 4 11 27'5 25'9 62 56 :1 
I 
58 1: ;H.T. 7-5 52 48 7 12 4.4 4.2 2 8 30' 30'5 62 
i ! G.V. 7-3 70~ 48 8 9 4.8 4.4 1 3 2f)'7 19' 6o 52 11 
I 
I Girls M.A. 7-0 68 50 4 5 5.4 5.0 0 0 12, s 18,3 56 50 .I 
lo 
58~ 48 4.4 4.8 I ,.r.c. 7-7 12 11 3 13 r8'7 22•2 54 54 1 
I 
I 7-8 49 15 26 4 .. 6 4.0 3 10 20'5 18'3 56 54 I II L.c. 55 
i L.D. 7-9 53i 48 6 26 4.2 3.6 3 7 22'6 22'9 48 44 
I 7-4 77 52 9 9 4.4 4.4 0 1 15'2 16'9 6o 68 ·1 IF.F. 
1: II 
I ,. 
I 
-l' --
1 
I; SCHOOL. SYSTEM C: CONTROL GROUP (continued) 
II 
1 Girls 
I 
I! Name Age Wt. Ht . 
49 L.L. 7-6 51 
II 
li .T .MeG. 7~0 45~ 46 
!I I v .c. 
I I s.u. 
II 
II 
h 
I 
·I 
jl 
I! 
I 
,, 
II 
II 
I• I 
7-8 49 
7-5 50 
48~ 
48 
Dash 
Pull ups 20 Yds Pushups 
11 18 4.0 4.6 5 7 
7 8 4.8 5.0 0 1 
7 7 5.4 5.0 1 9 
8 13 4.8 4.8 4 9 
Throw 
'I 
I 
I 
+= 
I 
Grip II 
I[ 
21'8 19'3 58 68 I II 
10 '1 10 r 3 3 8 40 I 
18'0 12'4 50 54 i 
18'4 13'0 54 54 [, 
41 

43 
I SCFfOOL SYSTEM B: EXPERIMENTAL GROUP (continued) 
I li 
I: Girls Dash I II II Name Age Wt. Ht. Pu1Iups 20 Yds Pushups Throw Grip 11 
I 
II 7-8 71 49 12 10 5.0 6.b 3 6 11' 7 13' · 6o 48 I II M.F. 
6o 5.6 6 l \i p .G. 7-4 50 11 15 3.8 5 8 22' 25'8 6o 64 \1 
I M. H. 7-4 55 50 7 9 4.4 4.8 1 0 13'9 14'9 38 56 1 
,, 
11 S.H. 7-2 6o 50 7 9 4~ 8 5.0 1 1 14' 3 14' 2 44 54 I I 
' I 
II G.L. 7-7 6o 40 10 13 4.4 4.3 0 2 14'3 14'3 58 44 ,! 
I' 
1
: M.McD. 7-5 51 47 8 6 • 5.0 4.8 1 3 12 1 9 14' 44 40 II 
I 7-5 46 48 9 4 5.4 5.0 0. 4 r6 ' 6 15 'o 48 48 I! I! c .o;r 
II G.s. 6 
I 
7-2 49 47 5 12 5.0 4.8 7 10'5 17' 4a 46 II L 
I 
I 
I 
I' I 
II /I 
44 
' 
' 
-1; I 
I I 
I 
I 
' 
Table V I . I 
II 
\ 
II RAW SCORES OF TESTS I AND II MEASURING ARM AND 
'I 
1: 
SHOULDER STRENGTH II 
SCHOOL SYSTEM D: EXPERIMENTAL GROUP 
II Name 
Dash 
Age Wt. Ht. Pullups 20 Yds Pushups Throw Grip I I 
I 
iBoys !I 
J .B. 7-10 82~ 53} 9 7 4.6 4.4 3 3 41 '9 38 'Q .. .i8o 78 tl 
G .. B •. 7-7 79i . 53 6 11 414 5.0 0 2 25' 30'2 6o 62 !I 
I 54~ 48i 8 4.6 1 R.DeW. 7-5 23 4.4 8 5 18'9 24'2 58 52 I 
I M .. G. 7-:5 69 ~; . 52 16 24 4.2 4.0 2 8 39'9 27'2 84 68 II 
I I 
\I s.L. 7-4 57~ 49~ 6 7 5.2 4.4 3. 5 27'6 20'4 66 70 
8-4 61 4.4 4.2 5 78 76 1: J.M. 50 11 10 5 28'5 27'9 
'• 
' ! 
'. I !J.P. 7-3 56~ 49~ 5 7 4.8 4.6 0 2 21' 19'7 54 58 II I I 
Jl P .P. 7-4 62.1. 50~ 6 13 5.0 4.8 3 2 20 1 2 19'5 58 58 I 2 
II J .s. 
II 
8-10 68 51~ 8 9 4.8 4.4 0 1 25'8 20'9 66 66 II I 
I M.S. 7-6 52 47 6 14 4.4 4.4 6 ' 4 39'3 34'3 54 52 II 
I' M.T. 7-4 48~ 46i 6 20 4.6 4.6 4 8 2.5'2 21'9 44 44 il I 
' 
II J .T. 8-0 65 51 14 16 ' 4.4 4-4- 9 7 35'3 4o'8 76 76 II 
\1 L.W. 8-7 52 49 9 15 414 414 3 6 28'9 35'2 62 62 II 
- I 
IJ.W. 7-4 57~ 49~ 8 7 4.4 4.4 4 4 25'5 2.5'2 54 58 11 
I 
1
D. W. 7-1 55 46~ 4 8 4.4 5.2 3 3 15'4 13'9 50 46 I! 
I 
· G.D. 7-0 51 47 5 5 5.0 5.2 4 4 26'6 22'2 54 54 I 
I 
!' Girls 
II 
I M.D. 9-7 41~ 45 6 10 5.2 4.6 7 4 17'4 13'0 48 40 i1 
I J.D. 6o 49~ 5 13 5.0 4.8 2 3 17'2 18'6 74 64 
II 
II 
I 
li"===-=,--
li SCHOOL SYSTEM D: EXPERIMENTAL GROUP (continued) 
/i Girls 
\1 Name Age Wt. Ht. 
II 7-5 56 50} I' M.F. 
II V.K. 7-1 · 6o 49 
II 61 II C.K. 7-5 50 
I 
~~ B . McC. 7-8 44 48! 
5li 47?t 
1
, M. V. 7-6 
1; E. w. 8-0 51ft 4 1 9-z 
I 
II E. W • 8-o 
I' 
51 48 
Dash 
Pullups 20 Yds 
6 16 4.4 4.2 
5 8 5.8 5.2 
7 6 5.2 5.6 
10 12 4.4 4.6 
7 15 4.4 4.4 
7 9 4.8 5.0 
7 8 5.0 5.4 
Pushups Throw 
2 
1 
1 
3 
2 
3 
2. 
4 18' 15 12 
0 11'7 10'2 
0 ~'' ?' 0 10' 5 
2 18'2 15'2 
5 20' 17 '9 
6 .18'9 18'5 
6 13'4 13'0 
!I 
lj 
II 
Grip 1 
6o 68 I 
44 48 
50 48 
54 50 
48 48 
! 
II 
I 
I 
Jl 
I 
II 
I 
I 
I 
II 
I 
45 

I 
!! SCHOOL SYSTEM C: EXPERIMENTAL GROUP (continued) 
Girls 
I 
1. Name Age Wt.. Ht. Pu~1ups 
II G. 1 
Dash 
20 Yds 
2 
Pushups Throw 
!I 1r s 
I 
II A.P. 
1: 
rB.R. 
II B,S, 
L.S. 
II N.W. 
i! L.Y. 
!i 
II 
I 
I 
j, 
I· 
il 
I' 
.I 
I 
7-10 43 ~ 
7-7 70 
8-8 53~ 
7-4 48 
9-1 75 
7-2 88 
46.1. 2 8 
48i 7 
48i 6 
49 20 
51 6 
50~ 5 
16 
8 
27 
26 
17 
8 
5.0 
6.o 
5.4 
4.e 
3.6 
6.4 
4.6 2 12 9!9 13'5 
5.0 0 1 18'4 17'3 
4.4 18 26 24'8 20'9 
4.0 8 11 11'3 14'9 
3. 8 5 3 20' 18' 8 
6.4 8 0 11 1 3 15'6 
Grip 
40 38 II 
I 
,I 
58 62 1 
·; 7o 66 II 
II 
52 4a !I 
10 74 II 
64 58 
47 
I 
I 
I 
DATA ON AGE, HE I GHT, AND 1JVEIGHT SHOWI NG 'l1JiE lVIEAN RA.Vi 
SCORES FOR THE EXPERIMENTAL AND CONTR OL GROUP AND FOR THE 
BOYS AND GI RLS IN EACH GROUP 
Item 
,, 
I AGE 
I (in months) 
,, 
II 
HEIGHT 
(in inches) 
II 
II 
I' 
II VIJE I GHT 
'I ·-
1 (in pounds) 
I 
!I 
I 
I 
II 
I 
II 
'I 
Group 
EX. 
C5N. 
EX. 
CON. 
EX. 
CON. 
Ivlean 
91.60 
91.77 
48.63 
Sex 
Boys 
Boys 
Mean 
90.98 
92.09 
Boys 48 .74 
Sex Mean 
Girls 92.43 
Girls 89 . 88 
Girls 48.48 
49.89 Boys 50.83 Girls 49 .35 
57.55 Boys 57.70 Girls 57.50 
57 .70 B6yS! 57.02 Girls 57.40 
48 
I 
I 
I 
--==r-
1 
I 
i 
j 
I 
!, 
II 
I 
lj 
I 
i 
I 
! 
I 
I 
I 
I 
===- -=o..-====--=-· 
INFORMATI ON ON TESTING PROGRAM 
I . Directions for Preparation of Score Sh eets 
a. Please write class list alphabetically, boys then 
girls.(Surnames first) 
b. Record ages in yea rs and months as of February 28, 
1950.(Add another month for 15 days a nd more ) 
c. Star the name of any pupil who h as been out of 
school two or more weeks within the pa s t month , 
or has had whooping cough , rheumatic fever, as tb.ma , 
or heart condition. 
II. Time Schedule for Testing 
a . Prepar a tion period--
B. First Testing Period- School Date 
Tests Time 
c. Second Te s ting Period-School Date 
Tests Time 
III. Equipment and Facilities 
a . Corridor or Hall measured off for 20 yd dash. 
b . An indoor area, at leas t 60 feet in length, for 
throwing event. 
c. '.IWo k indergarten cha ir of same height(l0 11 or 12 11 ) 
d . Portable chinning bar , volleyba lls, stop watch, 
hand dynamometer will be furnished by the teste r . 
IV. Appropiate Costurae 
Ext ra heavy clothing and footwear should be avoided 
in order to have pupil perform f r eely. 
,, 
i 
]§.a.('. h ex 
Name 
., 50 
SAMPLE SCORE SHEET 
3r-________ _, __ ~r--;--~~--~r----;----~--~~--~~--~----~ 
sl----------~--~~~--~~--~~--~----~--~-~--~~--~----~ 
7!-----------~~-4---+--~----~-----+----~--+--+--+--+--~~-----1 
:t-=-=-·-_-_----.-~~---1--+---t---tt-----t-----t---tt---t---t----lf,-t---H----·= 
I L--------1---+------...--tt----t------l------lll-----t---ii----H---ii---U---·-
i j. 1---------------~--~r--;--~~--~r----;------~--~-;---r-;--~r-------
3 
1 
-
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